Spin trapping agents (Tempol and POBN) protect HepG2 cells overexpressing CYP2E1 against arachidonic acid toxicity.
Polyunsaturated fatty acids such as arachidonic acid were previously shown to be toxic to HepG2 cells expressing CYP2E1 by a mechanism involving oxidative stress and lipid peroxidation. This study investigated the effects of the spin trapping agents Tempol and POBN on the arachidonic acid toxicity. Arachidonic acid caused toxicity and induced lipid peroxidation and mitochondrial membrane damage in cells overexpressing CYP2E1 but had little or no effect in control cells not expressing CYP2E1. The toxicity appeared to be both apoptotic and necrotic in nature. 4-Hydroxy-[2,2,6,6-tetramethylpiperidine-1-oxyl] (Tempol) and alpha-(4-pyridyl-1-oxide)-N-tert-butyl nitrone (POBN) protected against the decrease in cell viability and the apoptosis and necrosis. These spin traps prevented the enhanced lipid peroxidation and the loss of mitochondrial membrane potential. Tempol and POBN had little or no effect on cellular viability or on CYP2E1 activity at concentrations which were protective. It is proposed that elevated production of reactive oxygen intermediates by cells expressing CYP2E1 can cause lipid peroxidation, which subsequently damages the mitochondrial membrane leading to a loss in cell viability when the cells are enriched with arachidonic acid. Tempol and POBN, which scavenge various radical intermediates, prevent in this way the enhanced lipid peroxidation, mitochondrial dysfunction, and the cell toxicity. Since oxidative stress appears to play a key role in ethanol hepatotoxicity, it may be of interest to evaluate whether such spin trapping agents are useful candidates for the prevention or improvement of ethanol-induced liver injury.